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Why Focus on Internal Combustion Engines (ICE)?

. Despite the expected growthin BEV sales, the global as well as the U.S. light-duty fleet will
be dominated by vehicles with ICE in the coming decades.

* Improving ICE efficiency is one of the most promising and cost-effective approachesto
increasing the fuel economy of the U.S. vehicle fleet.

 Advanced fuel formulations that can incorporate non-petroleum-based blending agents
could further enhance engine efficiency and energy security even in 2050 timeframe
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Advanced Engine and Fuel Technologies R&D

Strategic Goal: Improve understanding of, and ability to manipulate, combustion and
emission control processes while generating knowledge and insight necessary for
industry to develop the next generation engines and fuels capable of improving the
fuel economy of passenger and commercial vehicles.
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Advanced Engine and Fuel Technologies [FY20 Budget: $70M]
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Partnership to Advance Combustion Engines (PACE)
Michael Weismiller, TM
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* Shortened design cycle = technology on road faster 2000 2010 2020 2030 2040 2050

Product Development Must Be Accelerated To Meet Energy Goals
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@ Co-Optima MD/HD Opportunities

Kevin Stork, TM

Fuel-Engine Co-Optimization
 Fuelimpacts on emissions (e.g., low-sooting fuels)

* Improved engine efficiency via full exploitation of
fuel properties (e.g., higher octane allows higher
compression ratio)

 Newdistillate fuel sources (e.g., biofuels) and
combustion modes can help manage refinery
system gasoline/diesel balance

Co-Optima oral presentations - Wednesday, June 3, 2020,
A.M. & P.M.; Thursday, June 4, 2020, A.M.

U.S. DEPARTMENT OF ENERGY OFFICE OF ENERGY EFFICIENCY & RENEWABLE ENERGY



Fuel Efficiency and Emissions Interlinked Siddiq Khan, TM

more efficient engines = lower exhaust temps = catalyst challenges

Higher efficiency engines have
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Advanced Technologies for Heavy-Duty Vehicles - SuperTruckI|
Ken Howden, TM

Goal: Demonstrate a 55% or greater engine brake thermal efficiency in
real-world operation, greater than 100% improvement in freight
efficiency (ton-mpg) relative to a 2009 baseline, and a payback period
of less than 3 years to foster more rapid market adoption of new energy
efficient technologies.

 ThefiveSuperTruck |l teams e
— Have completedtheiranalysis,and developedandtested T, A 7/ F R
their subsystems.

— Initiatingthe assembly of prototype Class-8 tractorsand
trailers.

— Willconduct iterative testing and design optimizations to
achieve engine and vehicle freight efficiencygoalsin 2021. W OIW O

Oral Presentations on Thursday, June 4, 2020. PACCAR
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New Material and Engine Technologies for High Efficiency Powertrains
Ken Howden, TM

Combining new materials that reduce weight and achieve
higher combustion temperatures and pressures with new
high-efficiency engine combustion strategies

Low-Mass and High-Efficiency Engine for Medium-Duty

Truck Applications — General Motors

« Develop a high performance gasoline engine equipped with
advanced materials and combustion technologies capable of
=210% fuel efficiency improvement and 215% engine weight

reduction when compared to the baseline 2015 L96 VORTEC 6.0
Liter V8 engine.

Next Generation High Efficiency Boosted Engine
Development — Ford Motor Company
« Design, evaluate, build and test an engine that will achieve 23%

fuel economy improvement and 15% weight reduction relative to
a 2016MY 3.5 Liter V6 EcoBoost F-150 baseline.
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Thank You

Gurpreet Singh
gurpreet.singh@ee.doe.gov

Web site:

Vehicle Technologies Office
www.vehicles.energy.gov

http://energy.gov/eere/vehicles/vehicle-technologies-office
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